Abstract. In lung cancer patients, chemotherapy-induced complications are considered to be distressing reactions even in the era of new antiemetics, such as aprepitant. The aim of this study was to evaluate the incidence of such complications. This prospective observational study was performed in our institution between 2011 and 2012. Certain complications including nausea, vomiting, appetite, stomatitis, constipation, diarrhea and dysesthesia, on days 1-7 were evaluated by pharmacists. The questionnaires and diaries of chemotherapy-induced complications were evaluated in the 31 patients included in the study. The majority of the enrolled patients were male (81%). Six (19%) patients were administered cis-diamminedichloroplatinum(II) (CDDP)-, 21 (69%) chemotherapy by carboplatin (CBDCA)-and 4 (13%) non-platinum regimen chemotherapies. Ten (32.3%) of the 31 patients exhibited nausea but only 3 (9.7%) of them experienced vomiting. On days 5-6, 23.8 and 9.5%, respectively, of patients treated with CDDP-regimens had nausea and vomiting. Three of the other most common complications were constipation, general fatigue and appetite loss. The incidence of these complications was 77.4, 71.0 and 67.7%, respectively. Even in the era of new antiemetics, CDDP-regimen chemotherapy-induced nausea and vomiting as well as constipation; general fatigue and appetite loss continue to be problems. A better appreciation of the incidence of these chemotherapy-related complications by medical oncologists and medical staff is essential for their adequate control.
Introduction
Chemotherapy-induced complications are distressing reactions (1). The incidence, prevalence and severity of the complications are associated with several factors. Notably, the emetic risk of the chemotherapy is correlated with the specific drug, dose, schedule and route of administration, as well as with patient variables. Among the complications, chemotherapy-induced nausea and vomiting (CINV) has been reduced by metoclopramide, serotonin (5-HT3) antagonists and corticosteroids without additional severe toxicity (2) . Nevertheless, the control of acute and delayed CINV with these antiemetic therapies has not been proven to be sufficient, especially in patients receiving highly (HEC) and moderately emetogenic chemotherapy (MEC). As a result, more effective antiemetic treatments are still required (3, 4) . This has led to the development of a new class of antiemetic agents, such as aprepitant, an antagonist of the neurokinin-1 (NK-1) receptor. The addition of aprepitant to 5-HT3 receptor antagonist and dexamethasone in cisplatin-based chemotherapy markedly reduces acute and delayed emesis (5) . This three-drug combination has also been investigated, with favorable results, in patients receiving a combination of an anthracycline and cyclophosphamide-based regimen, and these studies were funded by pharmaceutical companies (6, 7) .
The aim of this study was to determine the incidence of chemotherapy-induced complications. Pharmacists, who had no conflicts of interest with any pharmaceutical companies, completed a questionnaire regarding their perceptions of the incidence of complications. Study measurements. Pharmacists completed a questionnaire regarding their perceptions of the incidence of complications including CINV in their own practices subsequent to chemotherapy, despite the use of adequate antiemetic therapy. Based on previous studies (8) (9) (10) (11) , seven complications on days 1-7 were evaluated in this study. The extent of the complications were: nausea (none, slightly but no effect on eating, hard to eat, cannot eat and drink), vomiting (number of vomiting episodes per day), appetite (no change, slightly decreased, half decreased, considerably decreased), stomatitis (none, slightly but no effect on eating, effect on eating, hard to eat, cannot eat), constipation (none, slightly but without medication, slightly with medication, moderate with medication, with abdominal pain), diarrhea (none, slightly but without medication, slightly with medication, moderate with medication, with abdominal pain), dysesthesia (none, slightly, moderately, hard to work) and general fatigue (none, slightly, moderately, hard, severe). Patients were instructed to use a diary to report each episode of complication. In this study, we evaluated each complication when present, whether a modest or considerable degree was observed.
Materials and methods

Study
Results
The total number of patients who completed the questionnaires and diaries was 31. The patient characteristics are shown in Table I . The majority of enrolled patients were male (80.6%). The median age of the 31 patients was 69 years (range, 60-82 years). Six (19.4%) patients were administered CDDP-, 21 (67.7%) CBDCA-and 4 (12.9%) non-platinum regimens. There were no severe complications requiring additional medication.
Control of nausea and emesis. The percentage of patients reporting nausea/day following chemotherapy treatment was recorded (Fig. 1) . Regarding nausea, 10 (32.3%) of the 31 patients exhibited the complication between days 1-7. In patients treated with CDDP-regimens, the incidence of nausea on each day was: day 1, 4.8%; day 2, 4.8%; day 3, 14.3%; day 4, 23.8%; day 5, 23.8%; day 6, 19.0% and day 7, 14.3%. In patients treated with CBDCA-regimens, the incidence of nausea on each day was: days 1-4, 0%; day 5, 16.7% and day 6-7, 0%. In patients treated without platinum-regimens, the incidence of nausea on days 1-7 was 0%.
The percentage of patients reporting vomiting/day following chemotherapy treatment was recorded (Fig. 2) . Vomiting was observed in 3 (9.7%) of the 31 patients (Table I) . In patients treated with CDDP-regimens, 9.5% exhibited vomiting on days 5 and 6. However, none of the patients treated with CBDCA-regimens and without platinum-regimens exhibited vomiting on days 1-7. Other complications. Three of the most common complications were constipation, general fatigue and appetite loss. The incidence of these complications was 77.4, 71.0 and 67.7%, respectively. The incidence of dysesthesia, stomatitis and diarrhea was 19.4, 12.9 and 12.9%, respectively. The percentage of patients reporting appetite loss/day following chemotherapy treatment was recorded (Fig. 3) . In patients treated with CDDP-regimens, the incidence of appetite loss each day was: day 1, 33.3%; day 2, 50%; day 3, 50%; day 4, 66.7%; day 5, 83.3%; day 6, 100% and day 7, 83.3%. In patients treated with CBDCA-regimens, the incidence of appetite loss each day was: day 1, 23.8%; day 2, 14.3%; day 3, 47.6%; day 4, 47.6%; day 5, 52.4%; day 6, 47.6% and day 7, 38.1%.
Discussion
Recently, a new class of antiemetic agents has been developed. The NK-1 receptor antagonist aprepitant, when combined with 5-HT3 receptor antagonist and dexamethasone, are linked to a significant reduction in acute and delayed emesis in patients administered platinum-based regimens (12) . Although CINV has been one of the most significant adverse events of chemotherapy, its impact appears to be decreased by metoclopramide, 5-HT3 antagonists and corticosteroids (13, 14) . Several studies have assessed the accuracy with which physicians and nurses perceive the control of nausea and emesis among their own patients. These studies concluded that these healthcare providers underestimate the incidence of the delayed nausea as well as emesis subsequent to HEC or MEC (15) (16) (17) . Nevertheless, the majority of these studies were completed prior to accepting aprepitant as a standard treatment and introducing it into daily practice for the prevention of CINV (13) (14) (15) (16) (17) . In their study, Majem et al (18) assessed control rates in their own practice following the introduction of aprepitant with a view to evaluate the accuracy with which physicians and nurses perceive the incidence of CINV (18). In our study, incidence rates of complications including CINV were assessed by pharmacists, who had no conflict of interests with any pharmaceutical companies. To the best of our best knowledge, this is the first study to evaluate incidence rates of complications including CINV assessed by pharmacists.
Even in the era of new antiemetic agents, a number of patients receiving CDDP-based regimens and those treated with CBDCA-based regimens continued to experience nausea, although <10% of patients treated with CDDP-based regimens had vomiting. Prior to the current era of new antiemetics, healthcare providers, such as physicians and nurses overestimated the control of delayed nausea and emesis (15, 16) . Previously, Majem et al (18) reported that the control rate of CINV was 66.7% in 95 patients (87% administered HEC). They described that predictions of the control rate of CINV by healthcare providers were more accurate compared to those previously reported for HEC regimens with CDDP (18) . In our patients, the control rate of CINV was 67.7%, which was almost identical to the findings reported by Majem et al (18) . In their study, Hilarius et al (19) reported that CINV was worse in women and in younger patients. In that study, 69% of the patients were female, with a mean age of 56 years (19) . In our patients, there was a high percentage of male patients (80.6%), with a mean age of 69 years.
In addition, the regulation of other complications, such as constipation, general fatigue and appetite loss remained poor, as observed in the present study. No promising drugs have been found for chemotherapy-induced general fatigue or for appetite loss. The precise mechanism of chemotherapy-induced general fatigue has yet to be elucidated, and its effective treatment has not been established at present. In chemotherapy-induced constipation, there may be several mechanisms in various antitumor drugs, and therefore, no decisive drug has been found for this complication. However, regarding appetite loss, a number of recent studies demonstrated that certain herbal medicines may modulate ghrelin, which is considered a pivotal signal to the brain to stimulate feeding (20) . Rikkunshito is one of these promising herbal drugs for the control of appetite loss (21-23) and a clinical trial for this drug is currently being delineated.
There were certain limitations to this study, including the small sample size, possible selection bias and lack of a standardized antiemetic regimen. However, this study has shown that CDDP-regimen-induced CINV as well as constipation, general fatigue and appetite loss continue to be problems. These findings suggest that the current management of patients receiving chemotherapy repeatedly should carefully be considered. Additionally, the use of scales, such as pharmacist-reported outcome instruments assessing the impact of CINV on the daily function of patients and assessing frequency, severity and duration of postchemotherapy-related complications are likely to help physicians to better manage chemotherapy.
In conclusion, CINV as well as constipation, general fatigue and appetite loss continue to be problems for patients receiving chemotherapy. Their incidence is underestimated by physicians and nurses. A better assessment of the incidence of these chemotherapy-related complications by medical oncologists and physicians as well as medical staff, is essential for their adequate control. Figure 3 . Percentage of patients reporting appetite loss/day after chemotherapy treatment is shown. Upper line indicates the incidence of nausea in patients administered CDDP-regimens. Middle line indicates the incidence of nausea in patients administered CBDCA-regimens. Lower line indicates the incidence of nausea in patients administered non-platinum regimen.
